occurred. At present we have neither established the incidence of complications nor provided scientific proof of the value of manipulation. Surely it is time we did both.
Root Symptoms
In cases with root symptoms in the arm the recent interest has been in techniques of traction. Until four years ago the accepted method was to apply traction with the neck in a neutral or extended position, but Wareham & Farrow (1960) showed that better relief could often be obtained with the neck flexed, and the ideal was to search for the position of maximum comfort. In their best position many patients experience almost immediate relief of symptoms in the arm. This is difficult to explain. It has been suggested that the space in the neural foramen is increased in this position; but it may be due to alteration of the angulation of the nerve roots as the spinal cord moves upwards in relation to the vertebral bodies during flexion of the cervical spine (Reid 1960) . Whatever the explanation, the result may be striking. And it may be helpful, not only therapeutically, but also diagnostically, for we have seen many patients with stiff shoulders or possible 'tennis elbow' whose limb signs and symptoms have disappeared immediately on this type of traction. Surprisingly the relief of pain may last for several hours after stopping intermittent traction; and some 75% of patients improve after attending as an outpatient three times a week for two weeks.
To find the position of maximum relief helps in other ways. Some patients can get relief of pain simply by adopting this posture and at night they sleep in this position. The position of comfort also determines the shape of any collar supplied.
The British Association of Physical Medicine is at present conducting a multicentre trial on this type of treatment. It is hoped that this discussion will be reopened next year, and that it will then be possible to select from the statistics obtained during the treatment of several hundred patients.
Mr Geoffrey Knight (West EndHospitalfor Neurology and Neurosurgery, London)
Neurosurgical Treatment of Cermcal Spondylosis Neurosurgical treatment in cervical spondylosis is concerned with the relief of compression affecting the spinal cord or nerve roots and with the relief of chronic pain.
Decompression of Cervical Roots
When the cervical roots are compressed within the intervertebral foramina by osteophytes derived from the joints of Luschka, and there is no root-sleeve fibrosis, posterior decompression by hemi-facetectomy will be successful in relieving pain, but if secondary changes of root-sleeve fibrosis have taken place removal of the bone posteriorly does not affect the clinical picture as compression is still maintained by the constricting root sleeve. Opening this sheath as recommended by Frykholm (1951) does not seem to produce relief, and appears merely to allow fibrous tissue to gain access to nerve structures which are now deprived of their normal protection.
The indications for hemi-facetectomy are the presence of pain and parnesthesix which follow a dermatomic distribution occurring in association with a well-marked intraforaminal osteophyte at the appropriate level with or without associated signs of sensory loss or muscle wasting. These latter symptoms may or may not respond to operation according to the degree of root-sleeve fibrosis.
At operation the mesial half of the lateral facet is removed by Frykholm's (1951) technique. After excision of the subflavous ligament and division of epidural tissue, the nerve root will be seen stretched backwards or sometimes curving below an osteophyte which presses on to its anterior surface. If there is no root-sleeve fibrosis this simple posterior decompression is adequate to relieve symptoms (Knight 1955) . We have not found any need to adopt the anterior approach across the neck which involves retraction of the vertebral artery in order to nibble away an anterior osteophyte. Hemi-facetectomy can be carried out on two roots at one sitting if they are on the same side of the neck, but if a bilateral operation has to be done we suggest that it should be carried out in two stages in order to avoid instability.
In successful cases not only is the radicular pain relieved but referred pain passing to the trapezius or shoulder tip is usually relieved as well. The relief of referred pain is almost certainly due to the fact that the operation causes a partial fusion in the joint, thereby restricting movement in the affected area; indeed, it is probable that the improvement in radicular pain is due to limitation of movement which reduces friction of the nerve root against the osteophyte, rather than to the effect of decompression. Decompression may diminish sensory loss and prevent an increase in muscle weakness although it will not always restore wasting which is already established, as shown in the accompanying review of 25 cases (Table 1) , in which no evidence of root-sleeve fibrosis was encountered at operation.
Decompression ofthe Cervical Cord
Compression of the cervical cord is produced by a combination of factors. Bony ridges projecting into the neural canal anteriorly compress the descending anterior spinal artery and ascending anterior spinal veins. When dorsal kyphosis is associated with a compensatory cervical lordosis the subflavous ligaments are infolded to form posterior ridges which compress the cord against these anterior bars. Arachnoiditis is commonly seen and may not at first appear significant, but light adhesions can kink and angulate the posterior vessels and contribute further to the impaired blood supply to the cord.
In 1936, at the request ofDr C Worster-Drought, I operated upon a patient who had a complete paraplegia with sensory loss from T4 downwards following meningococcal meningitis. The cord was surrounded merely by light adhesions like a hoar-frost. When it was freed from these adhesions at three successive operations, the sensory level and paralysis recovered on each occasion as far down as the operation had extended until the patient was finally left with nothing but a foot drop in one leg. Posterior changes are undoubtedly significant; when present they are a contraindication to the use of anterior decompression in which the central portions of the disc are removed by an approach across the neck. Progressive ischkmia can reduce the bulk of the cord considerably, causing a crippling and progressive paraplegia, while close approximation of the anterior spinal artery to the bony ridges is a source of danger in hyperextension injuries, and in excessive flexion of the neck at operation or during manipulation in unskilled hands, all of which have led to the tragic development of an anterior spinal artery thrombosis.
Clinically progressive atrophy produces progressive paraplegia, usually combined with some degree of wasting of the intrinsic muscles of the hand. Paralysis occurring in the absence of a manometric block or cerebrospinal fluid abnormality is often attributed to the pure spinal form of disseminated sclerosis. There undoubtedly is such a condition, but we would suggest that this diagnosis should be accepted only with reserve when the lesion is progressive without intermission, when it is strictly focal in character, and when it occurs with a normal Lange in the cerebrospinal fluid. In such cases investigation by myelography is called for; in syndromes of mechanical origin adequate decompression may not only prevent further deterioration but may also succeed in restoring a proportion of what has been lost. At times the syndromes are more definitely focal in character and may contain elements of a Brown-Sequard syndrome far more commonly seen in cervical disc or tumour.
A man of 43 who had been confidently diagnosed as suffering from disseminated sclerosis exhibited considerable spasticity of both legs and a spinothalamic sensory loss on one side. He was unable to walk without the help of sticks and hand rails, but following decompression, which revealed a bony bar anteriorly, he was able to dance again. There can be no doubt that if a decompression is to be undertaken the sooner it is done the better, in order to prevent irreversible changes; but even in late and partially or completely bedridden cases, improvement can at times be achieved.
One patient had been bedridden for seven years. Operation had been decided against on several occasions, but after decompression he was able to hobble around with the aid of sticks. However, there is a definite hazard; excessive flexion of the neck at operation, combined with a fall in blood pressure, may precipitate anterior spinal thrombosis. Operation must therefore be undertaken without maximum neck flexion; it consists of laminectomy from C2 to C7 with removal of the subflavous ligaments, opening the dura, division of arachnoid adhesions, and cutting the dentate ligaments at all levels in order to allow the cord to float back from the anterior bars, followed by closure of the dura in a normal manner.
Treatment of Resistant Pain
There can be no doubt that referred pain, arising from the deep ligaments and joint capsules which Section ofPhysical Medicine are affected by inflammatory processes or altered mechanical stress, is a more important cause of disability than pain produced by nerve compression. Sometimes a previously painless cervical spondylosis may become painful as a result of some minor strain or major trauma; the sudden forward lurch and recoil of the neck in whiplash injuries accounts for the increasing incidence of this syndrome in modern times. This injury may lead to rupture of the anterior common ligament from hyperextension; but usually acute flexion causes the strain to fall first on the interspinous ligaments, then on the lateral joints and last of all on the cervical disc, which is probably the least commonly affected. The rigidity of an area of spondylosis may cause the strain to fall on joints at higher levels. Occipital pain is often seen in association with previous disc degeneration at the C5-6 intervertebral space. From these areas pain and muscle spasm will be mediated through the recurrent branches and medial branches of the posterior primary divisions which constitute the nerve supply for all the affected structures, the recurrent branch supplying the disc, the medial branch the lateral joints and interspinous ligaments. Referred pain and muscle spasm may be relieved in certain cases by excision of the posterior primary division or more constantly by immobilization of the deeper joints.
Occipital pain from the upper joints is often referred through the great occipital nerve, the largest posterior primary division of the body. Owing to the wide overlap between the cervical nerve roots and trigeminal areas, pain may be experienced in the region deeply in and around the eye. The usual syndrome consists of more or less continual discomfort in the occipital region which increases during flexion of the neck, as in reading or writing, and then passes upwards to the vertex and through to the region around or deeply in the eye, usually on one side but sometimes on both (Knight 1963) . Cases in which pain around the eye is a predominant feature, with little pain in the back of the neck, may be confusing. Many early cases do well with manipulation or traction or injection; should these measures produce only a temporary relief, permanent relief may be obtained by excision of the great occipital nerve, an operation which we have performed with success in some 30 cases.
It has been suggested that referred pain in the eye results from stimulation of sympathetic pathways, but the results of this operation seem to militate against this view. The response is interesting in that the site of nerve division is distal to the site in which the referred pain originates. Perhaps -the effect is produced by abolition of muscle spasm; alternatively, the observation may support the view expressed by Weiss & Davis (1928) that for referred pain to be appreciated the area of skin to which pain is referred must receive innervation. A similar operation may also be feasible at lower levels. In 6 cases we have excised the posterior primary branches coming to the surface through the trapezius muscle, tracing these nerves deeply into the muscle before division and ligation and in 4 cases have relieved a sharply localized unilateral burning pain occurring in association with spondylosis at the C5-6 level.
In cervical spondylosis there are certain difficult cases in which widespread chronic referred pain and spasm persist despite repeated mobilization which often seems to perpetuate discomfort, despite prolonged immobilization and even despite considerable rigidity of the neck. It is important to emphasize that stiffness of the neck of considerable degree may be not the cause but the result of pain. To relieve it, we may not need to mobilize the neck but to immobilize the painful joint which is giving rise to reflex spasm. The burning, nagging ache of referred pain may be abolished and a considerable increase in movement may be obtained following the insertion of a paraspinal acrylic inlay (Knight 1959) .
Immobilization of an acutely painful or unstable joint is a logical method of relieving referred pain. Slow-setting acrylic implanted into the tissues hardens in situ and adapts to local curvatures within twenty-four hours. Since cervical spondylosis is usually localized to the C5-6 and C6-7 levels the muscles are dissected from the backs of the lamina on one side only, usually C4-6, and after complete hkmostasis, a portion of soft acrylic, about 5 x 2 x 1 5 cm and the consistency of indiarubber, is inserted between the muscles and the bone, the muscles being sutured back to the spines. For twenty-four hours the neck is supported in a neutral position, usually with a posterior plaster slab. During this time the acrylic adapts to local outlines and fits snugly over the ridges and curvatures of the lamine to produce a well-fitting and firm support. The effect is produced by reduction of movement at the level of the painful joint in the same way as a dorsal plaster slab may be used on a sprained wrist.
After operation an extremely good range of movement is provided by the joints above and below the site of immobilization, which can now move freely without causing pain; indeed, movement is often strikingly better after operation than it was before. The diseased joints are still capable of producing pain but are prevented from doing so by the limitation of movement imposed by the inlay. This method has been extremely successful, particularly in whiplash injuries and cervical spondylosis, it has also thrown light on features concerning the clinical picture.
Illustrative Cases Case 1 A patient who had attended the department of physical medicine in a well-known hospital for some three years exhibited a syndrome of lower cervical spondylosis with pain in the shoulder and pain in the eyes occurring without any occipital headache. On account of this latter pain which was not remitting and which did not respond to local measures in the neck, he was referred to the psychiatrists, without benefit. An insertion of inlay at C5-6 relieved not only the shoulder pain but also the eye pain and he is now carrying out the heavy work of a handyman gardener in complete comfort, having discarded the collar which he had worn for two years without success.
Case 2 A nurse who had sustained a whiplash injury suffered from bilateral occipital headache and pain and numbness in both arms which was relieved only by wearing a collar night and day. If she did not wear the collar at night she would suffer from severe acroparesthesia with a feeling of swelling, coldness, and numbness in both arms due to displacement of the bone against nerve roots in neck flexion. On account of this numbness she had burnt herself on several occasions. After wearing the collar for two years, without permanent success, she was completely relieved by the insertion of a paraspinal inlay.
Paraspinal inlays may therefore relieve acroparesthesia as well as referred pain in the eyes and shoulders and arm.
It is fortunate that natural factors confine cervical spondylosis to the two lower joints of the neck, providing a limited target for surgical treatment. The majority of patients can certainly be relieved of their discomfort. In diffuse cervical osteoarthritis complete relief is harder to obtain owing to the widespread changes occurring, though many painful features can be relieved by the employment of a combination of methods such as-facetectomy and neurectomy in addition to operative immobilization.
There have been 6 failures in the 33 cases in which inlays have been inserted, for the relief of cervical pain (Table 2 ). In only one patient was it necessary to remove the inlay on account of hospital wound infection. In 2 cases of high cervical arthritis and in one fracture dislocation at C2-3 relief was incomplete. Two patients with Table 2 Results of cervical paraspinal inlay for relief of pain: 33 High osteoarthritis 2 Fracture dislocation C2-3 1 neurotic symptoms, one with trouble at home, another with chronic depression, continued to complain of pain. Twenty cases have been completely relieved. Seven have been markedly improved with a relief of the majority of their symptoms. Shoulder pain has persisted in 2 cases of osteoarthritis and one severe fracture dislocation. Sensory loss and paresthesia have continued in 3 cases, possibly owing to root-sleeve fibrosis. We have also found this method to be effective in fracture dislocations in which the position improves on extension of the neck. A young officer, injured in Nairobi, had persistent pain with recurrent spasms in the biceps and supinator muscles of the right arm. After insertion of an inlay in November he engaged in winter sports in January, stating that his neck and arm were trouble free.
